A new thiazole containing pyridoacridine alkaloid, named sagitol D (1), and five known alkaloids kuanoniaminesA (2), C (3), D (4), E (5), and F (6), have been isolated from an unidentified Vietnamese ascidian. The structure of the new compound was established from NMR spectroscopic data. Kuanoniamines C, D, E, and F showed moderate antioxidant activity in the DPPH (IC 50 36 M) and ABTS assays (TE = 0.5), while sagitol D showed weak activity (IC 50 92 M; TE = 0.10), and kuanoniamine A was inactive.
More than 80 pyridoacridines, a marine-derived class of alkaloids, have been found in many marine organisms such as sponges, ascidians, anemones, and mollusks [1, 2] . Pyridoacridines vary in structure by attachment of different side chains or fusion of rings. A series of pentacyclic thiazole containing pyridoacridines comprise kuanoniamines, sagitols, dercitamine, and dercitin [3, 4] . In general, pyridoacridines are cytotoxic and some of them possess potent antiviral, anti-fungal, anti-bacterial, anti-tumor and anti-parasitic activity [2] .
In the course of our search for antioxidants from marine organisms the EtOH extract of an unidentified Vietnamese ascidian was investigated, which showed the presence of antioxidants in a TLCbased 2,2-diphenyl-1-picrylhydrazyl radical (DPPH) scavenging assay. Using LC-PDA-MS in combination with UV-Vis spectra allowed us to identify tentatively six compounds (Table 1) . Bioassay-guided fractionation of the EtOH extract led to the isolation of six compounds 1-6, from which compounds 1, and 3-6 showed antioxidant activity. Compounds 2-6 were identified as the known kuanoniamines A (2) [5] , C (3) [5] , D (4) [5] , E (5) [6] , and F (6) [6] by comparison of their spectroscopic data with published values. A new compound 1, similar to known sagitols [7, 8] , was named sagitol D. The isolation and structural elucidation of sagitol D is described in this communication. We have also investigated, for the first time, the antioxidant activity of isolated kuanoniamines and sagitol D. Compound 1 has the molecular formula C 20 H 16 N 4 O 2 S, as established by interpretation of the [M + H] + ion at m/z 377.1081 in the (+) HRESIMS. The molecular formula contained one more oxygen atom than that of kuanoniamine D (4) and a decrease of 14 Utkina spectroscopic data confirmed the tentative structure of 1. Indeed, the presence of a hydroxyl group in 1 was evident from the band at 3280 cm -1 in the IR spectrum, the 1 H NMR signal of the exchangeable proton at  4.55, and the 13 C NMR signal at  73.9. The 1 H NMR coupling pattern in the spectrum of 1 indicated the presence of a thiazole containing pyridoacridine moiety. Moreover, the spectrum contained proton signals of a side chain similar to that of kuanoniamine D (4). The position of the side chain in 1 at C-9 was supported by the key HMBC correlations from H 2 -13 and H 2 -14 to C-9. Full 1 H and 13 C NMR assignments were readily obtained from HSQC and HMBC correlations ( Table 2 ) and by comparison with sagitol [7] and sagitol C [8] . Thus, sagitol D (1) is the next member of the pentacyclic thiazole containing pyridoacridines with a disrupted aromatic system.
Measurement of the antioxidant activity of the isolated compounds revealed that kuanoniamine A, possessing a quinone-imine in the structure, naturally showed no antioxidant activity. Kuanoniamines C-F having NH in position 8 showed moderate antioxidant activities in the ABTS (TE = 0.5) and DPPH assays (IC 50 36 M) in comparison with Trolox (IC 50 12 M). The structure of the side chains in 3-6 had no effect on activities. Sagitol D showed weak antioxidant activity in the DPPH assay (IC 50 92 M) and ABTS assay (TE = 0.10).
Experimental
General: Optical rotation was recorded on a Perkin-Elmer 343 polarimeter, UV spectra on an UV-mini 1240 spectrophotometer (Shimadzu), IR spectra on a Bruker Vector-22 FT-IR spectrometer, and 1 H NMR and 13 C NMR spectra on a Bruker AVANCE DRX-500 NMR spectrometer at 500 and 125 MHz, respectively. HRESIMS were performed on an Agilent 6510 Q-TOF apparatus, and HPLC-PDA-MS analysis on a Shimadzu HPLC-MS system (Shimadzu EUROPA GmbH) with a SPD-M20A UV-VIS photodiode array detector and a Shimadzu LCMS-2020 mass detector. The extract was analyzed on a Discovery HS C18 column (150 × 2.1 mm, 3 μm) using a solvent composition of 0.5% aqueous acetic acid/CH 3 CN (10%  100%) at a flow rate of 0.2 mL/min (17 min). The MS settings were as follows: electrospray ionization (ESI), positive ionization mode (detection 1.3 kV), 100-800 m/z scans. Sephadex LH-20 (Pharmacia Fine Chemicals), silica gel (Sorbpolimer, Krasnodar, Russia), and silica gel 100 C-18 (Fluka, Belgium) were used for column chromatography.
Animal material:
The ascidian sample was collected by scuba at PhuQuok (09 o 59'6N, 104 o 01'9 E), Vietnam at a depth of 5 m in May of 2013 during the 45th scientific cruise of R/V "Academik Oparin" and kept frozen prior to freeze-drying and extraction. A voucher specimen (PIBOC O45-236) is kept in the collection of PIBOC. The animal zooids were almost unrecognizable and confident identification could not be made.
Extraction and isolation:
The ascidian sample (25 g) was extracted with EtOH. The purple extract was fractionated on a Sephadex LH-20 column using CHCl 3 and EtOH. The yellow CHCl 3 fraction was twice purified on Sephadex LH-20 in CHCl 3 to obtain compound 2 (15 mg, 0.06% based on the dry weight of the ascidian). The purple EtOH fraction was subjected to vacuum flash reversed-phase C-18 chromatography in 1080% EtOH/H 2 O with 0.1% TFA to obtain, in order of elution, compounds 1 (3 mg, 0.012%), 4 (8 mg, 0.032%), 3 (1.5 mg, 0.006%), 5 (1.5 mg, 0.006%), and 6 (1.5 mg, 0.006%). Spectroscopic data of compounds 2-6 were in accordance with published values for kuanoniamines A (2) [5] , C (3) [5] , D (4) [5] , E (5) [6] , and F (6) [6] . ABTS + and DPPH radical scavenging assays: These procedures were published earlier [9] .
